Effects of long-term treatment with eicosapentaenoic acid on the heart subjected to ischemia/reperfusion and hypoxia/reoxygenation in rats.
The effects of eicosapentaenoic acid (EPA) and long-term treatment with EPA-ethylester (EPA-E) were examined in perfused rat hearts subjected to ischemia/reperfusion and adult rat cardiomyocytes subjected to hypoxia/reoxygenation. EPA (0.1 microM) improved postischemic contractile dysfunction of the ischemic/reperfused heart. EPA (10 microM) attenuated hypoxia/reoxygenation-induced morphological deterioration of cardiomyocytes. The results suggest the presence of direct cardioprotective effects of EPA. Rats were orally treated for 4 weeks with 1 g/kg/day of EPA-E to elucidate ex vivo effects of EPA, and the fatty acid composition of cardiac phospholipids was determined. The percent ratio of EPA in total fatty acids of cardiac phospholipids increased whereas that of arachidonic acid decreased. The percent ratio of n-3/n-6 fatty acid did not increase. Treatment with EPA-E did not improve the post-ischemic contractile function, but attenuated the ischemia/reperfusion-induced release of prostaglandins during reperfusion. Treatment with EPA-E preserved a better morphological appearance of the cardiomyocytes subjected to hypoxia/reoxygenation. The results suggest that the mechanisms responsible for cytoprotective effects of hypoxic/reoxygenated cardiomyocytes or inhibition of metabolic alterations of the ischemic/reperfused heart by long-term EPA-E treatment did not contribute substantially to recovery of post-ischemic contractile dysfunction. The direct in vitro effects of EPA may play a role in the protection of the heart from ischemia/reperfusion or hypoxia/reoxygenation injury.